Despite the downturn in the incidence of many sexually transmitted diseases (STDs), some-particularly genital herpes and genital warts-are epidemic, and syphilis is seeing a resurgence. This article covers how to recognize, diagnose, and manage common STDs and how their presentation and treatment differ in patients with human immunodeficiency virus (HIV) infection.
■ KEY POINTS
About half of all Americans acquire at least one STD in their lifetime.
Syphilis is increasing in incidence in men who have sex with men.
About one fifth of American adults-regardless of socioeconomic status-have genital herpes simplex virus (HSV-2), although most are unaware of it. Suppressive therapy is important to prevent transmission, which usually occurs during asymptomatic periods.
About 15% of sexually active adult Americans are infected with human papillomavirus (HPV), which causes genital warts and can be oncogenic. Immunomodulators can effectively treat it, and vaccines will likely be available soon.
HIV co-infection makes many STDs have an abnormal presentation and require more aggressive treatment.
Condoms are not completely protective against STDs. Counseling abstinence is worth a try.
EXUALLY TRANSMITTED DISEASES (STDs) are on the rise: teens are starting sexual activity earlier, senior citizens are staying sexually active longer, and the Internet makes finding partners easy. Some people now regard HIV infection as "manageable" and have become lax about taking precautions.
This article reviews the cutaneous manifestations of common STDs and discusses their often different presentations in patients already infected with human immunodeficiency virus (HIV). Diagnosis, treatment, and prevention strategies are also covered.
■ A WORLDWIDE HEALTH PROBLEM
According to the World Health Organization, about 100 million acts of sexual intercourse take place worldwide daily, resulting in 910,000 conceptions and 350,000 new cases of STDs. Whether such numbers-extrapolated from surveys-are absolutely accurate is less important than the concept that STDs are a tremendous public health problem worldwide.
In the United States, about one third of adults have sex twice a week, one third have sex twice a month, and one third have sex twice a year. Those in the first group rate themselves in surveys as happier than those in the last group.
But the consequences of a lot of sexual activity are high rates of STDs. The While half of all STD cases are in the 15-to-24 age group, the incidence of such diseases has also increased recently in the geriatric population. Drugs that counter erectile dysfunction (ie, sildenafil, vardenafil, and tadalafil) have enabled senior citizens to continue having sexual activity.
Finding anonymous sexual partners-and acquiring STDs-has been facilitated in recent years by the widespread use of the Internet.
The estimated total economic cost of STDs in the United States is $15.5 billion annually.
■ THE HIV EPIDEMIC IS NOT OVER
Despite public health efforts and better treatment, a large reservoir of active HIV infection still exists. Every day there are about 16,000 new cases and 8,000 deaths worldwide. Rates of HIV in the United States have been stable, with an estimated 40,000 new cases annually and a total prevalence of about 1 million. Of people infected with HIV in this country, about 25% are being treated with highly active antiretroviral therapy (HAART), 25% have been diagnosed but are not being treated because of lack of access or money, and about half are unaware that they are infected. For example, a 2005 survey of about 1,700 men who have sex with men found that about one quarter tested positive for HIV. Only about half of the men who tested positive already knew they were infected. Those with unrecognized infections were most often members of minority groups. 1 There has been a demographic shift in disease incidence: when the epidemic began, the largest group acquiring the disease consisted of homosexual white men, and now the greatest increase in incidence is among heterosexual women from minority groups. Fortunately, antenatal testing seems to be an effective strategy, and the incidence of HIV infection in children has decreased.
■ SYPHILIS IS SLOWLY INCREASING AGAIN
From 1990 to 2003, the annual incidence of syphilis dropped from more than 135,000 cases to fewer than 35,000. But numbers are slowly creeping up again, a trend attributed to men who have sex with men letting their guard down while viewing HIV infection as treatable. The two diseases are interrelated: any genital erosion or ulceration facilitates the acquisition and transmission of HIV.
The states with the highest rates of syphilis are mostly in the deep South, but certain urban areas, such as San Francisco, Atlanta, Baltimore, Columbus, Detroit, Albuquerque, Chicago, and large Texas cities are centers of high incidence.
Syphilis lesions and disease course
A "textbook" syphilis lesion is a solitary, painless, indurated ulcer on the genitals (FIGURE 1) . But the lesion can also look much worse and can appear on the lip, tongue, and even on the uvula from oral-genital contact.
The normal course of syphilis is a sequence starting with a primary chancre. Six to 8 weeks after the chancre heals, secondary syphilis develops, with some combination of rashes on the palms, soles, and body, mucous patches in the mouth, and patchy hair loss. Tertiary syphilis occurs some 3 to 15 years later and involves the central nervous system and other organs.
Syphilis and HIV
Patients who are already infected with HIV may have unusual presentations of syphilis. Now the greatest increase in HIV incidence is in heterosexual women from minority groups
The secondary rash can resemble cutaneous lymphoma or psoriasis, with unusual indurated plaques and nodules (FIGURE 2). Simultaneous appearance of the primary chancre and the secondary rash is an almost certain indication that HIV is also present. The eyes or central nervous system may become involved earlier than normally occurs in patients with syphilis alone.
Co-infection with HIV may also cause serologic tests to be falsely negative and for relapse to occur despite adequate therapy. 2 
Treatment of syphilis
The preferred treatment is still benzathine penicillin, given in a single intramuscular injection. For those with severe penicillin allergy, multidose regimens involving erythromycin, doxycycline, and tetracycline are available.
Single-dose regimens are preferred from a public health standpoint: one can ensure that the patient leaves the office sufficiently treated. Unfortunately, two experimental singledose regimens, oral azithromycin and intramuscular ceftriaxone, have not proven effective. 3, 4 ■ GENITAL HERPES:
THE MOST COMMON STD
Genital herpes is the single most prevalent STD in the United States and is increasing by about 1 million new infections per year. About 45 million-more than 20% of Americans older than 12 years-are now estimated to be infected. 5 The disease cuts across all regions and socioeconomic groups. Leone et al 6 conducted a cross-sectional study with about 5,400 subjects aged 18 to 59 years presenting at affluent, suburban primary care clinics in six US cities and found that 25.5% were seropositive for herpes simplex virus (HSV-2). Geographic region, marital status, employment status, and income did not correlate with infection rate. Of those who tested positive, only 12% already knew they were infected.
Cherpes et al, 7 in a study of more than 1,200 women in the Pittsburgh area, found smoking to be an independent risk factor for HSV-2 infection. A nicotine byproduct concentrates in genital secretions and suppresses T cells, making it easier to acquire the viruses that cause herpes as well as external genital warts. 12% of cases of apparent urethritis are caused by intraurethral herpes.
Clinical manifestations of herpes

Diagnostic testing for herpes
If a patient presents with an active lesion, the lesion should be swabbed and cultured. If, on the other hand, a patient presents with no active lesions but describes having recurring lesions, a blood test for HSV-2 should be done. Although a positive test does not prove that herpes is the cause of the lesions, a negative test indicates that other less common diseases, such as Behçet disease, erythema multiforme, or other blistering diseases, must be considered.
New blood tests for herpes are now available. These enzyme-linked immunosorbent assays (ELISAs) are comparable to Western blot assays in sensitivity and specificity and can distinguish exposure to HSV-2 from exposure to HSV-1. These tests may not be able to help a patient sort out which sexual partner transmitted the infection, however: seroconversion after exposure to the virus may take as long as 6 months, and immunoglobulin G (IgG) and IgM antibodies cannot help distinguish a new from an old infection with herpes as they can for many other viruses. 8, 9 To order these new tests, it may not be adequate to request "herpes serology" or "herpes blood test": a request code separate from the standard one used by the laboratory may be required. The tests cost about $70, and insurance coverage varies. Insurance is more likely to pay if one uses the diagnostic code indicating "exposure to venereal disease."
Preventing herpes transmission
In a study of 42 women and 11 men who had no symptoms of herpes but were found to be seropositive for HSV-2, 9 after 1 year of detailed counseling about the signs and symptoms of genital herpes, as well as frequent swabs of genital skin to detect viral shedding, 46 of the 53 learned to recognize when they were having outbreaks. Interestingly, 44 subjects shed virus even when their skin appeared normal.
By culture, asymptomatic shedding apparently occurs on up to 2% of days in men and up to 8% of days in women. But by polymerase chain reaction (PCR) testing, shedding has been found to occur on 28% of days. 10, 11 Mertz et al 12 studied 214 couples in which only one partner had genital herpes. After a median time of nearly 1 year, transmission occurred in 10% of the couples, with 70% of transmitted events apparently occurring during periods of asymptomatic viral shedding.
A patient who has a positive blood test should be regarded as having the disease and being able to transmit it, regardless of whether he or she has had recognizable symptoms. Although there are regimens to treat the first episode, treating in an episodic fashion does not address the key issue that most transmission occurs during asymptomatic periods. Patients who are willing to undergo chronic antiviral suppressive therapy should be encouraged to do so (TABLE 1) .
Corey et al, 13 in a hallmark study, followed nearly 1,500 couples in which only one partner had genital herpes. Subjects with herpes were randomized to receive valacyclovir 500 mg once daily or placebo for 8 months. 
HSV and immunocompromise
In patients who are immunocompromised, one or multiple painful erosions teeming with organisms may be present almost constantly (FIGURE 3). Herpes outbreaks in patients with HIV result in a dramatic increase in HIV viral load for about 30 to 45 days, and HAART becomes less effective. Preliminary unpublished data of current studies indicate that maximally suppressing the herpes virus can enhance HAART, resulting in a lower viral load and a higher T-cell count.
The antiviral drugs normally used for herpes suppression-acyclovir, valacyclovir, and famciclovir-may not work in immunocompromised patients because they must be activated by a viral enzyme that may be missing in the subtypes of virus most often infecting such individuals.
For patients with acyclovir-resistant herpes, several options are available:
Intravenous medications include: • Foscarnet 40 to 60 mg/kg every 8 hours • Vidarabine 10 mg/kg/day • Cidofovir 3 to 5 mg/kg every 2 weeks.
Cidofovir topical ointment (1%-3%) is effective but very expensive and not covered by insurance.
Eye drops. Surprisingly, the very easy-toapply and inexpensive trifluorothymidine 1% (Viroptic) ophthalmic solution, dripped on lesions 4 to 6 times a day, is effective in about one quarter to one third of cases, and is a good first choice for treating acyclovir-resistant herpes. The antiviral ingredient does not need to be activated by the missing enzyme. Interestingly, when herpes recurs after this treatment, it is often an acyclovir-sensitive strain that can be managed with the standard antiviral drugs.
A large variety of alternative medicines for herpes outbreaks are popular and are touted on the Internet but have not been proven effective. These include aloe, echinacea, lysine, zinc, and honey.
■ IMIQUIMOD IS EFFECTIVE FOR GENITAL WARTS
About 15% of the US population is infected with human papillomavirus (HPV): about 1% have overt external genital warts, another 3% to 4% have warts detectable under magnification, and another 10% have disease detectable by PCR testing. 14 The newest treatment for HPV is imiquimod (Aldara), an immune response modifier. Instead of directly killing the virus, it enhances a person's immune system by revving up interferon, interleukin-12, tumor necrosis factor-alpha, and chemokines, which stimulate T cells to migrate to the site and destroy the virus.
When imiquimod is used as directed as monotherapy (applied at bedtime 3 days a week), from 70% to 100% of women are cleared of external genital warts after 12 to 16 weeks, but only about one third to one half of men are. 15 The discrepancy in effectiveness between men and women is attributed to the fact that the receptors to this drug are encoded on the X chromosome.
Warts recur infrequently after treatment with immune-enhancing drugs, and repeat treatment is often effective. Buck et al, 16 in a study of 449 women who had total clearance of anogenital warts after 16 weeks of treatment with imiquimod, found that warts Most herpes transmission occurs during asymptomatic periods recurred in 15%. Of those women, 75% experienced total clearance again after a second 16-week treatment course. Patients who are successfully retreated almost never have a recurrence because the drug causes the immune memory against HPV to be up-regulated.
The need for this drug to treat HPV may soon be obsolete: vaccines against HPV, which appear to be essentially 100% effective, are currently in the late phases of clinical trials and should be available this year. The vaccines being tested are bivalent, containing HPV 16 and HPV 18 (the oncogenic strains), and quadrivalent, which also includes HPV 6 and HPV 11, the common causes of genital warts. There is certain to be a debate on vaccinating teenagers before they become sexually active, but I feel it is important to do so.
HPV and HIV
Patients with HIV have a lower response to immune-enhancing drugs because their immune system is less functional. In addition to drugs, they need to be treated with physically destructive techniques such as burning, cutting, freezing, or laser. 17 Warts also frequently occur in the anal canal of men who have sex with men, so we routinely perform Papanicolaou smears from the anal canal in men with HIV. Cytological changes indicate that squamous cell carcinoma in situ and invasive carcinoma may be present. If the Pap smear is positive but there are no visible lesions, we apply imiquimod to the normal-appearing skin until we see significant erosion. It is uncomfortable for the patient, but I believe it prevents squamous cell carcinoma from developing.
■ MOLLUSCUM CONTAGIOSUM
Molluscum contagiosum is a nuisance disease that is characterized by small bumps with central indentations on the genitals, suprapubic area, and upper inner thighs.
The virus responsible is persistent because it induces infected cells to synthesize proteins that interfere with the immune response against it. Immune-enhancing drugs are effective because they counter the proteins, exposing the virus to attack. Imiquimod, applied three to five times a week, clears 85% to 90% of cases of genital molluscum. 18, 19 ■ AVOID LINDANE FOR TREATING PUBIC LICE Also called crabs, pubic lice were once routinely treated with the pesticide Lindane (gamma hexachlorocyclohexane). Several years ago the FDA issued a warning that Lindane has been associated with serious central nervous system side effects, including seizures and death, even when used as directed. Adverse effects of Lindane are strongly associated with repeat applications or ingestion instead of topical use. It is especially dangerous in the very young or elderly, those weighing less than 50 kg, or those who abuse alcohol or take medications that lower the seizure threshold, such as antipsychotic drugs, systemic steroids, quinolone antibiotics, antimalarial drugs, or benzodiazepines.
I recommend that Lindane be avoided completely unless no other choice exists. Several less dangerous treatments are now available:
Pilocarpine gel, an ophthalmologic drug used to treat glaucoma, is a neurotoxin for pubic lice. Treatment is topical application applied nightly for 7 days. 20 It is an expensive option if a wide area needs to be covered.
Ivermectin is used to treat certain worm infections both in dogs and in humans. Although no rigorous study has been performed for its use in treating pubic lice, anecdotal evidence indicates it is effective (TABLE 
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2). 21 It is a neurotoxin and should be used only in people with an intact blood-brain barrier, so it is contraindicated for patients with a shunt or who have had brain surgery.
■ SCABIES
Scabies is characterized by itchy bumps on the genitals, wrists, inner digital webs of the hand, and in women on the areola. The rash and itching take about 6 weeks to appear from the time of exposure. Scabies is traditionally thought of as a disease of children and young adults, but cases in the elderly are now increasingly seen. 22, 23 Permethrin is the drug of choice. Sulfur is effective but smells bad.
Ivermectin is also said to be effective against scabies. Although it is not approved by the FDA for this use, it is accepted as a first-line therapy for scabies by the Centers for Disease Control and Prevention. 24 Because it is a neurotoxin, it should not be used for young children, those weighing less than 15 kg, or adults who may not have an intact blood-brain barrier (TABLE 2) .
Immunocompromised patients with scabies develop thick, hyperkeratotic lesions known as crusted or Norwegian scabies. Although the invading parasite itself is not dangerous, the deep fissures that tend to develop make patients vulnerable to bacterial invasion and sepsis. This form of scabies requires complicated prolonged treatment, consisting of a topical keratolytic like salicylic acid, a topical anti-mite agent like permethrin, plus two or three cycles of an oral agent like ivermectin.
■ SCLEROSING LYMPHANGITIS
Sclerosing lymphangitis is actually inflammation of the lymphatics entering the coronal sulcus (running between the shaft and the glans of the penis). The condition is usually caused by excessive sexual activity over a short period of time and resolves spontaneously by abstaining from sex. 25 
■ LEISHMANIASIS
Some cases of leishmaniasis-transmitted by sand fly bites-have been seen in soldiers coming back from Iraq. The pathogenic parasite can be transmitted to any exposed area of skin, including the genitalia and surrounding region. The resultant ulcerative lesion strongly resembles an STD, a potential diagnostic error in caring for military or civilian personnel returning from the Middle East. The strains have been sensitive to fluconazole 200 mg per day for 6 weeks.
■ MINOR STDs
In the last decade, the incidence of some minor STDs in the United States has dropped substantially and these STDs have become extremely rare. From 1990 to 2003, reported cases of chancroid fell from more than 4,000 to 54, granuloma inguinale from nearly 100 to fewer than 10, and lymphogranuloma venereum from 277 to fewer than 25. A very minor outbreak of lymphogranuloma venereum occurred in San Francisco among men who have sex with men.
Chancroid
The most prevalent of these rare STDs is chancroid: most cases occur in New York City, Houston, and rural South Carolina. Chancroid is the most important genital ulcer disease in countries with a prevalence of HIV over 8%. 26 The causative organism, Haemophilus ducreyi, is difficult to culture and requires a special agar and growth conditions. The laboratory must be informed that this organism is suspected. 27 Clinically, there are multiple lesions that are usually painful and do not have the clean-based appearance typical of syphilis lesions. Lymphadenopathy may be prominent, and lymph nodes may form buboes and rupture.
H ducreyi produces a so-called cytolethal distending toxin that causes infected cells to distend and burst. When enough cells burst, a hole develops in the skin. Efforts are now under way to design neutralizing antibodies or an immunologic vaccine directed against the toxin. 28, 29 Treatments are: • Erythromycin 500 mg 3 or 4 times a day for 7 days • Azithromycin 1.0 g as a single oral dose Oral sex should not be considered safe sex
• Ceftriaxone 250 mg as a single intramuscular dose • Ciprofloxacin 500 mg twice a day for 3 days.
■ GENITAL BITES
Genital bites, either as part of sexual foreplay or as deliberate malicious acts, can result in very painful infections that can be extremely destructive within less than 48 hours. The causative organism is usually Eikenella corrodens, a normal part of the human oral flora. It is treated with large doses of combined amoxicillin and clavulanic acid (Augmentin) 1 to 1.5 g/day over 10 to 14 days. 30, 31 ■
PREVENTION OF STDs
Abstinence, while not popular, is a reasonable choice for some people and should be encouraged for those who would consider it.
Oral sex should not be considered a "safe" sexual act: recent studies have found that people with oral squamous cell carcinoma have more frequent oral sex, on average, than do matched controls. Oral squamous cell carcinoma is most often caused by oncogenic HPV strains that were probably acquired from orogenital contact. 32 Condoms are not foolproof protection against STDs. They break about 2% of the time and slip off about as often, either partially or completely. Lubricants, including vegetable oil and mineral oil, as well as products that prevent yeast infections and itching, are destructive to latex. The damage may not be visible, but the interstices between the latex fibers may enlarge enough to allow organisms to get through. [33] [34] [35] [36] [37] Nonlatex condoms are less effective as contraceptives and have a 2.5 to 5 times greater breakage rate than do latex condoms. 38 In addition, condoms do not provide full coverage and are often not used until genital contact has been made.
